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CHAP!'ER I 
INTRODUOI'ION 
CHAP!'ER I 
INTRODUCTION 
It is the purpose of this thesis to present certain 
materials which may be used by physical education personnel 
as a guide in establishing instructional standards in evaluating 
the physical fitness of the students participating in the class 
instructional program at Boston University. The information 
which is obtained may be used to place better the individual or 
group in the educational situation, to arrange better the ma-
terials of instruction, and to guide better the individual in 
relation to his capacities and skills. 
Raw scores are not very meaningful to either the instructor 
or the student. Therefore, it is considered an essential part 
of any project in which any tests are being developed that 
standards of some sort be devised. Of the six tests used in the 
battery, three may be considered to have national norms estab-
lished for them. However, it is generally agreed that the value 
of national norms is somewhat questionable when applied to a 
local situation because these norms do not take into considera-
tion the differences in types of programs and conditions under 
which programs are carried out such as time allotment, size of 
class, kind and amount of facilities and equipment, and the num-
ber of instructors. Therefore, on the basis of the selectivity 
of the group for which these standards are being established it 
seems only feasible that the norms be constructed from the evi-
dence secured from this particular group. 
The norms or standards which are presented in this thesis 
were established from the results of testing over four hundred 
students in the physical education service classes at Boston 
University. The students were administered the battery of six 
tests at three intervals during the school year, at the beginning 
of the school year in September, in the middle of the year in 
January, and at the close of the school year in May. The scores 
secured were transformed into T-scores and correlations were 
performed to establish some evidence of reliability and objecti-
vity. More specific information upon these subjects will be 
dealt with in the other chapters of this thesis. 
It should never be forgotten that one important purpose of 
performance tests is to arouse in the individual a desire to 1m-
prove himself. Self-improvement is the ultimate goal in all 
teaching; while the motive that arouses the individual to take 
charge of his life may be some kind of a test, it is only a means 
and never an end. From the results of the test, the individual 
may begin to realize his limitations and his poss1b111t1es. From 
this point he may change his entire attitude and therefore mental 
and emotional conditions may possible accompany the physical. 
Herein the instructor begins to play an important part in the 
process. He must present to the individual a program designed 
not only to create a greater physical capacity, but also to sat1s-
fy the mental and emotional needs of the students. If these 
mental and emotional needs are not realized, it is almost im-
possible to obtain the physical. From the norms established, 
the student is able to see where he as an individual stands in 
relation to the rest of the students in his group. He, there-
fore, begins to realize his capacities and weaknesses. The in-
structor is able to formulate his program to better meet the 
needs of the various individuals in the group by comparing the 
results achieved by the group on the battery of tests with the 
norms established. Through periodic testing the student may 
chart his progress and the instructor his program. If improve-
ment is not obtained, the instructor should investigate his 
entire program to see if emotional, mental, and physical condi-
tions are being met accordingly. Herein, through the use of 
well-established tests and norms, the true educational aspects 
of physical education may be realized and applied. 
CHA.Pl'ER II 
REVIEW OF THE LITERATURE 
CHAPI'ER II 
REVIEW OF THE LITERATURE 
Early History ~ P4Ysical Measurement 
The use of measures to determine anatomical characteris-
tics is quite old. In its crude form it goes back to early 
beginnings of civilized life. The effort to secure measures of 
functional capacities is more modern and corresponds with the 
relatively recent emphasis upon the dynamic as opposed to the 
static, or the physiological as against the anatomical. 
One of the first evidences of physical fitness testing in 
the United States came in the year 1861 when Hitchcock of Am-
herst utilized anthropometric measurements as applied to a 
physical development program. Followers of this anthropometric 
measurement movement were Seaver at Yale, Sargeant at Harvard, 
and Leonard at Oberlin who also carried on exact anthropometric 
procedures which accumulated a great deal of data on skeletal 
and muscular measurements of boys. Students were examined and 
on the basis of bodily measurements were given prescriptions 
of exercise designed to secure bilateral symmetry in form and 
strength. •some look back on this period as highly scientific 
and doubtless in its procedures it should be so regarded."l 
lJesse Fe1ring Williams. The Principles of Physical Edu-
cation. Philadelphia: W. B. Saunders Company, 1949. p. 333. 
Back in the year 1896, Dr. J. H. Kellogg, Medical Super-
visor of the Battle Creek Sanitarium, devised a test which even 
today is regarded as one of the most complete tests of strengths 
available. 1 Dr. Kellogg2 invented an ingenious dynamometer 
which can be adjusted in many ways for the testing of almost any 
muscular group in the body. However, the expense of this in-
strument is generally regarded as too great for most institutions. 
In 1902 Sargent of Harvard University published a test to 
which he gave the name "The Universal Test for Strength, Speed 
and Endurance of the Human Body 11 .3 He used simple calisthenic 
movements of a type which were commonly used in gymnasium 
classes. The test was scored in foot pounds of work done in a 
half hour. 
These earlier testing programs, because of the strenuous 
nature of the physical activity programs which they encouraged, 
were largely restricted to the colleges and universities. Volt-
mer and Essl1nger4 state: 
lc. H. McCloy. Tests and Measurement in Health and Physi-
cal Education. Appleton Century Crofts, 1942. p. 20. 
2J. H. Kellogg. The Va1ue of Strength Tests in the Pre-
scription of Exercise. Battle Creek: Modern Medicine Library, 
1896. 
3Dudley Allen Sargent. The Universal Test for Strength, 
Speed and Endurance of the Human Body. Cambridge, Mass.: 
Published Privately, 1902. 
4Edward F. Voltmer and Arthur A. Esslinger. The Organiza-
tion and Administration of Physical Education. New York: 
Appleton-Century-Crofts, Inc., 1949. p. 393. 
u. 
Not until about 1908, when the Cleveland and 
New York public school systems organized their ahhle-
tic leagues, was there any well-organized attempt at 
testing public school children, In 1913, The Play-
ground and Recreation Association of America (now the 
National Recreation Association) published the Athle-
tic Badge Test for Boys, 
Dr, E. G, Martinl in 1921 developed a dynamometer which was 
designed in the fashion of the ordinary spring scale. This de-
vice was inexpensive but was not considered practical because 
of the time and effort involved in the administration of this 
test. 
In 1921, Dr. Dudley A. Sargent2 presented a test which he 
termed "The Physical Test of Man". This test consisted of 
springing into the air as high as possible, and taking as the 
recording for the jump the distance between the height reached 
by the crown of the head during the jump and the standing posi-
tion. This test was termed the •sargent Jump". 
Fredmick Rand Rogers3 in 1925 presented a strength test 
revised from the old intercollegiate strength test described 
by McCloy.4 Through consistent testing and experimentation, 
lE. G. Martin. "Tests of Muscular Efficiency," PhYsio-
logical Review 1: 454; July 1921. 
2D. A. Sargent. "The Physical Test of Man.• American 
PhYsical Education Review 26: 188; April 1921. 
3Freanick Rand Rogers. Pbysical CapacitY Tests in the 
Administration of Physical Education. Contributions to Educa-
tion No. 173. New York: Teachers College, Columbia University, 
1925. 
~cCloy, .Q.I!• cit., p. 19. 
Rogers eventually revised the test and in 19271 established 
norms for what is termed the PFI or the "Physical Fitness 
Index". 
Utilizing Rogers' test as a basis, there have been many 
revisions and additions to his work. In a study made by Aileen 
Carpenter2, tests of pushing and pulling strength, given by 
means of the push and pull attachment to the small grip dyna-
mometer, were substituted for the chinning and dipping for 
college women. Other studies such as those by Chamberlain 
and Smiley3 and Hernlund4 attempted to correlate the PFI as a 
measurement of health. However, in most instances, correla-
tions were low with the exception of several cases where fairly 
reliable correlations were found. Although these instances of 
high correlation were found, the PFI should never be accepted 
as an indication or measurement of health. There have been 
general criticisms that the expense, experience, and time of 
administration of the PFI are too great. Because of this fact 
lFre~ck Rand Rogers. Tests and Measurements Programs in 
the Re-direction of PhYsical Education. New York: Bureau of 
Publications, Teachers College, Columbia University, 1927. 
2Aileen Carpenter, "A Critical Study of the Factors Deter-
mining Effective Strength Tests for Women." Research Quarterly 
9: 43; December 1938. 
'> JC, G. Chamberlain and D. F. Smiley. "Functional Health 
and Physical Fitness Index." Research QuarterlY 2: 1-19'; 
March 1931. 
4v. F. Hernlund. "The Selection of Physical Fitness Tests 
for Measuring Y.M.C.A. Secretaries.• Research Quarterly 
(Supplement) 6: 1-26; Narch 1935. 
•• 
there have been numerous studies and attempts made to establish 
new batteries of tests as a measure of physical fitness. 
As a measure of agility, Mr. Royal H. Burpee of the William 
Sloane House Y.M.C.A. of New York City presented the "Burpee 
Test•.1 Other measures of agility were developed by Mr. Harry 
Edgren in his "side-stepping test•,2 Mrs. Eleonore Groff Adams 
in her •crisscross test•,J and Florence Alden in her •zigzag 
run• • 4 
There is one type of relatively short endurance and that is 
muscular endurance. McCloyS demonstrated the obvious relation-
ship between chinning as a type of muscular endurance and the 
strength of the pull-up muscles. Any physical fitness tests 
Which require the muscle to do hard work and accumulate a very 
rapid oxygen debt for a relatively short period of time may be 
termed a test of muscular endurance. 
1McCloy, .21!• cit., p. 84. 
2H. D. Edgren. "An Experiment in the Testing of Ability 
and Progress in Basketball." Research Quarterly J, 1: 159-171; 
March 1932. 
3McCloy, .21!• .f<ll. , p. 86. 
4plorence Alden. "A Motor Ability Test for University 
Women for the Classification of Entering Students into Homo-
geneous Units.• Research QuarterlY J: 1-85-121; March 1932. 
;McCloy, .21!• cit., p. 1]4. 
In 1935, Thomas K. Cureton1 published a test for endurance 
in speed swimming, and in 1936 William J. Moyle2 developed a 
test similar to Cureton1 s but more simply approached. This type 
of test unlike tests of muscular endurance depends more upon 
athletic conditioning of the heart rather than upon the strength 
of the skeletal muscles. This endurance is obviously termed 
cardiovascular endurance. 
During the next few years, most of the larger schools in-
tro duced some testing and measuring programs into their physical 
education curricula. The Detroit3 and the California4 Decathlon 
Tests were notable examples of early testing programs which 
have, with some slight modifications, retained their popularity, 
and they may safely be used today as models to be followed in 
setting up similar programs. 
Significant Tests and Studies 
Roger•s Strength Index i§11 ~Physical Fitness Index (P.F.I.)5 
This test consists of weight and seven tests: (1) lung 
1r. K. Cureton. "A Test for Endurance in Speed Swimming." 
Research Quarterly Supplement 6; 2: 106-113; May 1935. 
2wnuam J. Moyle. 11 A Study 
lated to Endurance in Swimming." 
State University of Iowa, 1936. 
3McCloy, ..211• .£.!:!<., p. 113. 
of Speed and Heart Size as He-
Unpublished Master 1 s Thesis, 
4John F. Bovard and Frederick W. Cozens. Tests and Neasure-
ments in Physical Education. Philadelphia: W. B. Saunders Co., 
1936. p. 120. 
5F. R. Rogers. Physical Capacity Tests in the Administra-
tion of Physical Education. New York: Teachers College, Colum-
bia University, 1926. p. 173. 
capacity; (2) back strength; (J) leg strength; (4) right fore-
arm grip; (5) left forearm grip; (6) pull-ups; and (7) push-ups. 
The total scores made by the testee on each individual item is 
called the Strength Index or S.I. The Physical Fitness Index 
or the P.F.I. quotient may then be obtained by dividing the 
achieved S.I. by the normal S.I. for weight and age. The 
Strength Index indicates the strength of the large voluntary 
muscles of the boly and is used to measure the general athletic 
ability and to classify individuals into homogeneous groups for 
team competition. The purpose of the P.F.I. or Physical Fitness 
Index is to schedule individuals into physical education classes 
in accordance with their fitness for activity. It is also used 
to measure fitness (muscular) changes resulting from activity. 
Rogers1 has also proposed a short index which is almost as 
valuable as the full test. The test is scored by: (1) three 
times the sum of the right grip plus left grip in pounds; plus 
(2) pull-ups plus push-ups times weight divided by 10 plus 
height minus 60. 
MacCur<iY 1 s Strength ~2 
This test is constructed on the formula: Power = Force X 
Velocity. The force is measured by the strength of the legs, 
lRogers, ibid., p. 45. 
2H. L. MacCurdy. A Test Measuring the Physical Capacity 
of Secondary School Boys. Yonkers, New York, l9JJ. 66 p. 
l·L 
back, and arms; the velocity by the vertical jump. The Physi-
cal Capacity Index is then calculated by: The Total Force 
(sum of strength tests) X Vertical Jump~ 100. The reliability 
t 
of the index is high (.9J). 
McCloy's Strength Index1 
McCloy devised a method of scoring chinning and dipping 
which simplified the computation of actual strength from the 
number of chins or dips and body weight. Weights were added to 
the subject until chinning or dipping became an impossibility. 
Total strength was then equal to the individual weight plus the 
maximum weight that would allow for only one chin or dip. In a 
second group, a dynamometer was used to determine total strength. 
Wendler's Total Strength Index2 
This index was designed to analyze statistically a large 
battery of strength tests to determine for each sex the muscle 
groups that are most valuable in predicting total strength. This 
procedure resulted in a short battery of tests which gave the 
highest correlation with total strength. The universal dyna-
mometer was the instrument used to measure forty-seven different 
muscle groups. The best combination proved to be: (1) the 
lc. H. McCloy. "A New Method of Scoring Chinning and 
Dipping. 11 Research Quarterly 2: 132-14); December 1931. 
2A. J. Wendler. "An Analytical Study of Strength Tests 
Usine; the Universal Dynamometer. 11 Research Quarterly (supple-
ment) 6: 81-85; October 1935. 
thigh extensors; (2) the leg extensors; (J) the pectoralis 
major; (4) the arm flexors; (5) the anterior truck extensors; 
(6) the foot extensors. 
Anderson's Strength Test~ Girls1 
This test determined: (1) the extent to which girls' 
athletic performance is dependent upon strength; (2) the bat-
tery of tests which best measures this ability; (J) the weigh-
ing of the battery; and (4) whether or not a physical fitness 
index improves perdiction, The correlation of strength with 
athletic ability was low (.55) which, therefore, proves that 
there is only a moderately significant factor in athletic per-
formance of girls. The study noted other factors "Vrhich in-
fluenced performance. These were ability factors as well as 
extraneous factors such as body build, development, etc, 
Cozen's I1uscular Strength ~2 
This research was carried on for the purpose of deter-
mining whether or not strength tests devised for high school 
boys could be applied to the college male student. A multiple 
correlation was found of .982 with a criterion of ten strength 
tests. Final analysis resulted in the use of five strength 
lTheresa W, Anderson. "Weighted Strength Tests for the 
Prediction of Athletic Ability in High School Girls. 11 Research 
Quarterly 7: 136-142; March 1936. 
2F, W. Cozens. "Strength Tests as Measures of General 
Athletic Ability in College Men." Research Quarterly 11: 45-
52; March 1940. 
items: (1) back strength; (2) leg lift; (J) arm push; (4) chins; 
and (5) dips. The factors of age, weight, and height were 
dropped from the battery because they resulted in small negative 
regression coefficients. 
BookWa1ter's Strength Test1 
In his test, Bookwalter used the same items as in the 
Larson Strength Test; however, the items were combined according 
to the power formula, P = F x V. Both tests have the same sig-
nificant test validation results - a multiple correlation of 
about .85 with a large motor ability criterion. Both tests 
yield almost the same correlation as the Rogers and other strength 
tests with general motor ability. When muscular strength is a 
prominant factor in physical education activity, these tests can 
be used for classification purposes. Their simplicity facili-
tates fast administration. 
Larson Muscular Strength ~2 
This study was a factor analysis of the strength items con-
tained in the Rogers' and MacCurdy tests. It was found that a 
combination of chinning strength, dipping strength, and vertical 
jump gave the same validity results as either of the two complete 
1K. w. Bookwalter. "Tests Manual for Indiana University 
Motor Fitness Indices for High School and College Age Men." 
Publication. School of Education, University of Indiana. 
2L, A. Larson. "A Factor and Validity Analysis of Strength 
Variables and Tests with a Combination of Chinning, Dipping, and 
Vertical Jump." Research Quarterly 11: 82-96; December 1940. 
tests. Two factors were isolated, namely: (1) dynamic strength 
and (2) static strength. The final test was composed of dynamic 
strength items in predicting motor ability. 
~ ~ Testl 
This test is a battery containing three items: (1) the 
vertical jump; (2) chinning with the natural grip; and (J) a 100 
yard shuttle run, in which the subjects cover a ten yard course 
ten times, aided by bankboards to assist in making the 180 degree 
turns. It is designed to measure the ability of an individual 
in fundamental skills such as running, jumping, running and 
dodging. These fundamental skills have the elements of power, 
strength, speed, agility, and endurance contained within them. 
The test is a measure of total ability and not of single elements. 
Clarke Strength Tests for Orthopedic Disabilities2 
In this test an instrument called the tensiometer is uti-
lized. With this instrument, the strength of the affected muscle 
groups involved in orthopedic disabilities can be measured with 
a variation of 5 to 300 pounds in variation. The anatomical 
position of the joint for the application of pulling force is 
specified for each test in the orthopedic strength measurement 
1 B. E. Phillips. "The J. c. R. Test. 11 Research Quarterly 
18: 12-29; Jllarch 1947. 
2Harrison H. Clarke. "Objective Strength Tests of Affected 
Muscle Groups Involved in Orthopedic Disabilities.• Research 
Quarterly 19: 118-147; May 1948. 
sequence. A number of muscle groups are measured in each posi-
tion. Strength tests may be applied to the joint of the wrist, 
elbow, shoulder, hip, knee, and ankle. Test reliabilities are 
high. 
The .A!:!!!l Physical Fitness Testl 
This test consists of outdoor and indoor batteries. The 
test includes: pull-ups, squat jumps, push-ups, sit-ups, and 
the JOO yard run. The indoor test includes: pull-ups, squat 
jumps, push-ups, sit-ups, and indoor shuttle run, or a substi-
tution of 60 second squat thrusts. The tests were selected to 
measure the various factors of military physical fitness. These 
tests were designed for economy and mass testing. 
The U. S. ~ Force PhYsical Fitness Tests2 
This test is designed to measure those aspects of physical 
fitness required by the U.S.A.F. Physical Training Program. 
The test consists of chinning, sit-ups, an outdoor shuttle run 
of JOO yeards, and an indoor shuttle run of 250 yards. This 
test was designed to measure the following: cardiorespiratory 
endurance, muscular endurance, muscular power, agility, speed, 
coordination, speed, and endurance. Norms were established for 
personnel. 
lwar Department. Physical Training. W.D.F.M.: 21-20; 
January 1946. 
2L. A. Larson. "Some Findings from the Army Air Forces 
Physical Training Program.• Research Quarterly 17: 114-164; 
May 1946. 
The Navy Standard Physical Fitness ~1 
The Navy test consists of five items designed for the mea-
surement of strength, endurance, stamina, and some degree of 
agility. The items are the squat thrust for one minute, sit-
ups, squat jumps, push-ups, and pull-ups. They are designed 
for administration on board ship and, therefore, can also be 
administered in the gymnasium. 
Tests for PQysical Fitness in Naval Aviation2 
The aviation test consists of five items: chins, sit-ups, 
Sargent Jump, speed-agility, and the step test. This test is 
designed to measure arm and shoulder girdle strength (chinning), 
abdominal strength (sit-ups), muscular power (vertical jump), 
coordination (speed-agility), and physiologic reaction to exer-
cise (step test). 
WAC Physical Fitness Test3 
This test, like other service physical fitness tests, is 
used to determine the physical fitness of its personnel and to 
evaluate the program. The test is composed of four items: 
knee dips or full dips, sit-ups, wing lifts, and squat thrusts. 
lBureau of Naval Personnel, Training Division, Physical 
Fitness Section. PhYsical Fitness Manual for the u.s. Navy, 
1943. 
2u.s. Navy Aviation Training Division, Office of Chief of 
Naval Operations. Tests of Pbysical Fitness in Naval Avi~t1on, 
January, 1946. 
Jwar Department. WAC Physical Fitness Test. 
The test can be used for college women for the evaluation of 
physical fitness. 
~ Office £f Education Physical Fitness Tests fQr Girlsl 
These tests were devised by committee procedure during a 
period of war emergency, using best judgment as a criterion for 
selection. After the items to measure were selected, norms were 
established through the use of published data. Data for high 
school girls was compiled and norms published. The short battery 
includes: (1) standing broad jump, (2) basketball throw, 
(J) potato race or ten-second squat thrust, (~) sit-ups, and 
(5) push-ups or pull-ups. This battery yields information on 
motor ability, agility, abdominal strength, and arm strength. 
Women's Reserve Physical Fitness~ (U.S. Naval Reserve)2 
Although no required testing program is established for 
Women Reservists, the following test has been developed if a 
need for testing is felt. The test consists of the following 
items: chinning (or straddle push-ups), floor dips, full squats, 
and sit-ups. 
1u. S. Office of Education, Federal Security Agency. 
"Physical Performance Levels for High School Girls.• Reprint 
Education for Victory ): 21; May ), 1948. Washington, D. c. 
2women1 s Reserve, USNR. Physical Naintainance Program 
Manual. Ninth Naval District. 
Motor Fitness Tests ~ High School Girls1 
From the results of this study, two tests were formulated. 
The first test is a single-period test consisting of six items, 
while the second test is a two or double-period test of twelve 
items. The total score is normed and standards are established 
to screen the unfit girls in motor fitness. The elements of 
motor fitness in the tests are balance, flexibility, agility, 
strength, power, and endurance. These elements can be adminis-
tered easily either outdoors or indoors and with a minimum of 
equipment. Measurement is secured with pass and fail stunts. 
Physical Efficiency Tests ~ College Women2 
The items selected for this test are: (1) bounce; (2) sit-
up; (J) chair stepping; (4) obstacle race; (5) dynamometer pull; 
(6) spring scale pull. The test yields information of work 
capacity for a short duration. Several combinations of these 
items are possible. The test is validated by correlation with 
the work output as measured on the bicycle ergometer with the 
subjects working at maximum effort for one minute. A correla-
tion of .94 was reached. 
The following tests are termed classification tests. 
These are short tests designed to measure various motor abilities. 
lMary E. O'Conner and T. K. Cureton. "Motor Fitness Tests 
for High School Girls." Research Q.uarterly 16: J04-Jl4; 
December 1945. 
2Gladys M. Scott and Marjorie Wilson. "Physical Effi-
ciency Tests for College Women." Research Quarterly 19: 62-
69; May 1948. 
They are useful for classification purposes prior to teaching 
motor skills. 
New York State ~· Fundamental .Q.f Motor Performance for Girlsl 
This test is primarily designed to function as a part of 
the subject matter content of the program of physical education 
in New York State. The test measures such elements as throwing, 
catching, running, jumping, striking, pitching, and the physical 
qualities of strength, muscular endurance, power, agility, co-
ordination, and balance. There are eight items in the battery 
and each is scored on the 100 per cent scale. 
Motor Ability Tests ~ ]lgh School Girls2 
This test was devised by graduate students under supervision 
of the writeJ:'!l using Newton, Nassachusetts high school students. 
Three criteria were used in the construction of the test: 
(l) score of six sport skill tests; (2) scores on various funda-
mental skills; and (J) subjective ratings of judges. The three 
items selected for the battery were the hurdles, broad jump, and 
scramble. This test proved that strength alone is not a super-
ior measure of motor ability. It was proven so by being found 
three and one-half times better than Rogers' PFI for girls, 
lNew York State Department of Education. Fundamentals of 
Motor Performance. Girls and Young Women, 194~. 
2Elizabeth Powell and Eugene C, Howe. "Motor Ability 
Tests for High School Girls." Research Q,uarterly 10: 81-88; 
December 1941. 
McCloy~ f.Q1: Fundamental Motor Ability .f2r ,Boysl 
This test is designed to measure the basic elements in 
the motor performances of running, jumping, throwing, and the 
qualities of strength, endurance, and others, similar to the 
New York State Tests for girls. 
Dozen's Test of General Motor Ability for College .!'1ID12 
This test is designed primarily to measure general motor 
ability and also as a diagnostic instrument according to the 
following constituents of motor ability: arm and shoulder 
girdle strength; arm and shoulder girdle coordination; hand-
eye, foot-eye, arm-eye coordination; jumping or leg strength; 
endurance; body control and coordination; and speed of legs. 
Indoor and outdoor batteries were constructed: (l) Indoor: 
rope climb, 12 lb. shot put, standing broad jump, bar snaps, 
and dodge run; (2) Outdoor: baseball throw, football punt, 
bar snap, standing broad jump, dips, dodging, and quarter mile 
run. This test classified men as superior, above average, 
average, below average, and inferior. It serves as an excellent 
basis for classification. 
lc. H. McCloy. "A Program of Athletic Activities for 
Boys." Journal. of Health and Physical Education 39: 39-42; 
November-December 1941. 
2F. W. Cozens. The Measurement of General Athletic Ability 
in College Men. University of Oregon Press 1: 3; April 1929. 
p. 177. 
Larson Motor Ability Test ~ College ~1 
This test also consists of two batteries, an outdoor and 
an indoor battery. The final test resulted from a factor 
analysis of thirty-three tlists and test variables designed to 
measure seven components of fundamental motor ability. The 
indoor test consists of the dodge run, bar snap, chinning, dip-
ping, and vertical jump; the outdoor test includes the baseball 
throw for distance, chinning, bar snap 1 and tho vertical jump. 
Humiston Motor Ability Test for College Women2 
This test consists of seven items: (1) Alden dodge test; 
(2) roll over on a mat; (3) run and climb over a box; (4) run; 
(5) turn in a wide circle and continue between barriers; 
(6) climb ladder; and (7) throw ball, catch it, and run twenty 
yards. The reliability as a measure of fundamental motor abili-
ty for college women is high (.91). 
Scott Motor Ability Test 1£r College Women3 
This test determines quickly the needs of each student in 
the class and serves as a basis for pupil classification. 
Three test batteries are recommended which include combinations 
of basketball throw, broad jump, four second dash, obstacle race, 
lL, A. Larson. "A Factor Analysis of Motor Ability 
Variables and Tests, with Tests for College Men. 11 Research 
~ Quarterly 12: 499-517; October 1941. 
2norothy Humiston. "A Measurement of Motor Ability in 
Women." New York University, 1936, also Research Quarterly 
8: 181-185; May 1939. 
3Gladys M. Scott. "Motor Ability Tests for College Women." 
Research Quarterly 14: 402-~15; December 1943. 
and wall pass. T-scores are available on this test. 
Krakower Penthalon Test1 
This test, although primarily designed as a classifica-
tion test, may also be used as an event in the intramural 
athletic program. The items include the potato race, thirty 
second basketball shooting test, standing broad jump, twenty 
yard dash, and pull-ups. Rules are established for participa-
tion and weight classification. Results are scored on the 
percentage achievement scale. 
Achievement tests differ only from classification tests 
in length. Achievement scales should include all of the ele-
ments of motor performance, while classification tests needs 
only to include these test items which are descriptive of total 
skills performance. The following tests are termed achievement 
tests. 
McCloy's Achievement Scales for~ Measurement of Athletic 
Power2 
Achievement scales have been set up for the following 
items in McCloy's Achievement Scales: (1) 35 yard dash and 
mile; (2) walking, 440 yard dash to a mile; (J) hurdle runs 
(60 to 220 yards); potato races (20 to 220 yards); jumps 
lHyman Krakower. "A Penthalon Scoring Chart Based on 
10,650 Cases.• Research Suarterly 14: 217-222; December 194). 
2c. H. McCloy. The Measurement of Athletic Power. 
New York: A. s. Barnes and Company, 19)2. p. 178. 
(running, standing, hop-step-jump); vaulting (pole and fence); 
shot putting (8 to 16 lbs.); throwing (javelin, discus, base-
ball); and some miscellaneous events. The scoring scales are 
constructed on a 1,000 point basis (0-1,000). 
Achievement Scales .fS!.r Boys and Girls in Elementary and Junior 
ill.gh Schools! 
This test consists of thirty-three items adaptable to ele-
mentary and junior high schools. The events include running, 
jumping, throwing and kicking, and such basic elements as speed, 
agility, accuracy, balance, and endurance. The scales measure 
fundamental motor ability and the events consist largely of 
sport skills which meet the interest level of the student. 
Achievement Scales for Boys ln Secgndary Schools2 
This test consists of forty-five events to measure the same 
qualities as in the previous test, except that they deal with 
the secondary school boy. The 100 point scoring scale is used, 
and the achievements are presented in six classes, determined 
by weight, height, and age. Many of the events are specific 
sports skills which again deals with the interest factor. 
lF. w. Cozens and N. P. Neilsmn. Achievement Scales in 
Physical Education Activities for Boys and Girls in Elementary 
and Junior High Schools. New York: A. s. Barnes and Company, 
1934. 
2F. w. Cozens, Martin H. Treib and N. P. Neilson. 
cal Education Achievement Sc les for Bo s in Seconda 
New York: A. S. Barnes and Company, 193 • p. 155. 
Physi-
Schools. 
Achievement Scales for College Menl 
This again measures the same qualities as in the two pre-
vious tests but the scales are constructed for the college 
level. A total of thirty-five achievement scales are presented 
and nine divisions are formulated because of the significance 
of the height, weight, age factor. 
Achievement Scales in Physical Education Activities for 
Secondary School Girls ~ College Women2 
These scales are established on the basis of skills se-
lected from various sports such as: archery, baseball, basket-
ball, field hockey, soccer and speedball, speed running, volley-
ball, tennis, and some running events. In this test, the weight, 
height, age factor was eliminated due to very insignificant 
correlation, and thus only one division of classification is 
used. 
Achievement Standards for GirlsJ 
This was a study by the National Association and the So-
ciety of State Directors of Health and Physical Education in 
19JJ. Fifty-three skills were studied, thirty-five of which 
were game skills, A total of 400,000 cases were used and forty-
1F. W. Cozens. Achievement Scales in 
Activities for College Men. Philadelphia: 
19]6. 
Physical Education 
Lea and Febiger, 
2F. W. Cozens, Mazel J. Cubberly and N. P. Neilson. 
Achievement Scales in Physical Education Activities for Second-
arY School Girls and College Women. New York: A. s. Barnes 
and Company, 1937. p. 165. 
3Amy Howland. 
Girls.• Journal of 
ber l9J4. 
"National Standards of Achievement for 
Health and Pbysical Education 5: 9; Novem-
five of the forty-eight states were utilized. The standards 
were prepared on a percentile basis for girls from the ages 
eight to eighteen. 
!h§ National Y.M.C.A. Athletic Achievement Programl 
In 1947, the National Physical Education Committee of the 
Y.M.C.A. appointed a committee to study and make revisions of 
the former hexalon and athletic achievement tests. The boys 
in this test are classified into weight, height, and age. The 
standard official tests are used: basketball thro~• for goal; 
chinning; potato race; standing broad jump; and softball target 
throw. Five supplementary events are also suggested, 
The motor educability tests are very recent in the field 
of physical education. At the present time no reliable tests 
have been developed which will accurately test motor educa-
bility in one testing period. It takes patience and a great 
deal of time, with a great deal of time devoted to studying 
the learning curve, muscle teamwork, etc. The following are 
tests which have been developed in the field of physical edu-
cation which have shown some degree of validity and seem worth 
mentioning in this thesis, 
('.. l•National Y. M. C.A. Athletic Achievement Program." 
New York: Association Press, 1947. p. 23. 
The Johnson ~1 
This test is designed to measure native neuromuscular 
skill, with the specific sectioning of students into homo-
geneous groups for instruction. The test requires a canvas 
mat covered with painted lines and squares following a speci-
fic pattern. It consists of ten tests, each test being worth 
ten points, with a total score of 100 possible points. The 
items included are: straddle jump, stagger skips, stagger 
jump, forward skip, holding opposite foot from behind, for-
ward rolls, half-turns right and left, front and back roll 
combination, and full turns jumping. Eleanor Metheny2 sug-
gested the following revision which is now generally accepted 
as the most useful of the two tests: front roll, back roll, 
jumping half turns, jumping full turns (boys), and front roll, 
back roll, and jumping half turns (for girls). This is called 
the Johnson-Metheny Test. 
The Brace Test.3 
This test was one of the first standardized motor educa-
bility tests. It consists of twenty stunts in a graduated 
form from the less complex to the more complex. The test is 
lo. B. Johnson. "Physical Skill Tests for Sectioning 
Classes into Homogeneous Units." Research Quarterly 3: 128-
136; March 1932. 
2Eleanor Metheny. "Studies in the Johnson 'l'est of Motor 
Educability." Research Quarterly 9: 10.5-114; December 1938. 
3D. K. Brace. Measuring Motor AbilitY. New York: A. s. 
Barnes and Company, 1927. 
scored on a success or failure basis. A perfect score is 
twenty. McCloyl revised this test by cutting the number of 
stunts from twenty to ten. Correlations proved that there 
was no significant difference between tests. 
Motor capacity tests are the most difficult tests to 
construct due to the heridity and environmental factors. 
These tests are designed primarily to identify those factors 
which are indicative of motor capacity. C. H. McCloy has been 
the pioneer in this field and his test of motor capacity is 
probably the best known in the field. 
The McCloy Test of Motor Capacity2 
This test is designed to measure innate potentialities, 
that is, the limit to which a person can be developed. The 
elements used in the measurement of motor capacity are: 
(1) The Classification Index (measures size and maturit~; 
(2) the Sargent Jump (measures power); {J) the Iowa Brace 
(measure of motor educability); (4) the Burpee Test (measures 
of agility and coordination). The Motor Quotient may be gained 
by dividing the motor ability score by the motor capacity score. 
A score of 100 would indicate complete achievement in the in-
dividual's inherent motor capacity. 
lc. H. McCloy. "An Analytical Study of the Stunt Type 
Test as a Measure of Motor Educability." Research Quarterly 
8: 46-55; October 1937. 
city 
ment 
2 • "The Measurement of General Motor Capa-
an~d~G-en __ e_r_a~l~Motor Ability." Research Quarterly Supple-
5: 46-61; March l9J4. 
Tests Which Measure ~ Single Constituent Qf Physical Fitness 
There are a few tests designed primarily to measure a 
single phase of physical fitness. Curetonl and Leighton2 have 
devised tests which measure flexibility, however, norms must 
be established for both tests. SeashoreJ and Bass4 have con-
structed means by which static and dynamic balance can be 
measured. Seashore's test is standardized and can be used on 
children ages eight to eighteen. Norms have to be established 
for the Bass test. 
A "Direction-Change" test was used in experimental work 
in the U.S. Air Force during World War II. Throwing or kick-
ing at a target are commonly used as a measure of accuracy. 
The Burpee5 test of agility was used during World War II in 
some of the physical fitness tests which were devised during 
this period. The test consisted of five parts: (1) standing 
position; (2) squat with hands on the floor between the knees; 
lT. K. Cureton. "Flexibility as an Aspect of Physical 
Fitness." Research Quarterly Supplement 12: 381-390; !1ay 1941. 
2Jack R. Leighton. 
Measure of Flexibility." 
1942. 
11 A Simple Objective and Reliable 
Research ~uarterly 13: 205-216; May 
JHarold G. Seashore. "The Development of a Beam-Walking 
Test and Its Use in Measuring Development of Balance in Chil-
dren.• Research Quarterly 18: 246-250; December 1941. 
4Ruth I. Bass. "An Analysis of the Components of Tests 
of Semicircular Canal Function and of Static and Dynamic 
Balance." Research Quarterly 10: JJ-52; May 1939. 
5Royal H. Burpee. Not Published. William Sloane House, 
Y.M.C.A., New York City. 
( J} feet kicked backward to a front leaning rest; ( 4) back to 
squat position; and (5) standing position. The number of com-
plete and partial movements in twenty seconds constitutes the 
score. Any runs from JO yards to 100 yards may be used as an 
index of speed. Shorter distances for the less trained and 
the young. 
CHAPI'ER III 
TECHNIQUES AND PROC~DURZS 
CHAPTER III 
TECHNIQUES AND PROCEDURES 
Considering the factors which contribute to a reliable, 
valid and efficient battery of tests, the following tests were 
selected on the basis of their capacity to test important 
muscle groups in the body. The tests selected were the follow-
ing: 
(1) Rope Climb ( 1.3 feet) 
(2) Jump and Reach 
( .3 ) Dips on the Parallel Bars 
(4) Standing Broad Jump 
(5) Pull-ups on the Horizontal Bar 
(6) Shuttle Run 
Definite overlapping from one test to another will be 
noticed when examining the kinesiological breakdown. This 
overlapping is purposely planned in one case to determine whe-
ther or not the student is doing his best. For example, if the 
student does poorly on the jump and reach test it can be ex-
pected that he will probably also do poorly on the standing 
broad jump test. If a low correlation results, it may indi-
cate to the instructor that the student may be capable of doing 
a great deal better than his score actually shows. 
The following pages will be devoted to a specific explana-
tion and description of each test, how it is administered, and 
how it is scored. In the administration of any test or battery 
of tests, it must be understood that unless specific instruc-
tions are available to the administrator as well as the student, 
the necessary standardization and accuracy which accompanies 
valid and reliable tests may be lost. The administration of 
tests must be carefully planned if time is to be used to the 
best of advantage and if the scores are to have a maximum degree 
of accuracy, 
Rope Climb 
The first test in the battery of six tests is the rope 
climb. The rope is a regulation climbing rope, knotted at the 
bottom, with a length of thirteen feet from the knot to the 
marker. The student places his feet on the knot and lowers his 
hands to a position face level (Fig. 1, p. 32). At the command 
"go", the student climbs the thirteen feet as quickly as possible 
using his hands and feet. Upon reaching the top of the rope, he 
touches the marker with his hand (Fig. 2, p. 32). The student 
is timed in seconds from the command "go" to the instant he 
touches the marker. The instructions given the student are as 
follows: 
"You will be timed from the command 1 go' Until 
tou touch the marker at the top of the rope. I will 
give the command 1 set 1 preceding the command 1 go 1 , 
Climb the rope as quickly as possible but be careful 
on coming down the rope. Take your time and do not 
slide, You will place your feet on the bottom knot 
and grasp the rope with both hands lowering them to a 
position equal to the height of your chin while in a 
full squat position. You may use your feet if you 
like. Place your feet in position, 'set', 'go' • 11 
Figure 1. This figure shows 
the position the student as-
·sumes when mounting the rope 
at the beginning of the test. 
Note position of hands and 
feet. Mat should be placed 
under the rope. 
Figure 2. This figure shows 
the student at the completion 
of the test. Make sure stu-
dent touches the marker (beam) 
in this case) at this point. 
It is advisable in the administration of this test to have 
one instructor for each rope that is being used. If the student 
fails to complete the test by not climbing to the top, record a 
check mark in the rope column on his score card (Fig. 15, p. 48). 
JumE and Reach 
The second test consists of the Jump and Reach, sometimes 
called the Sargent Jump. This is a test of the resulting ex-
plosive contraction of the powerful extensors of the hips, knees, 
and ankles. Since the Rope Climb essentially utilizes the arm 
and shoulder muscles, the Jump and Reach is inserted second in 
order to allow the muscles in the upper region of the body to 
recover adequately from fatigue before being utilized in an-
~ other test. This alternation of the use of the upper and lower 
portions of the body is placed into the sequence of the battery 
of tests for the purpose of allowing all muscle groups to suf-
-
ficiently recover before being used again. 
A measured chart is placed on the wall which consists of 
lines parallel to the floor and raised in degrees of one inch. 
The first line is placed at a position six feet from the floor 
and the lines ascend to a position nine feet from the floor. 
Each line is measured in inches from the floor (Fig. 3, p. 34). 
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This figure shows the position 
and make-up of the Jump and 
Reach measurement scale. 
Powdered chalk is used to cover the entire chart. The 
studBnt wets the middle finger of the hand which he is most 
accustomed to using. He stands in a position about three 
inches from the wall with his feet parallel to the wall and 
with his right or left arm nearest to the wall depending upon 
which arm he is most accustomed to using. At this point, with 
his heels on the floor, he extends his arm upward in a fully 
extended position. When his body is fully extended to its 
highest point, the student places his wet finger on the chalked 
chart and a mark is made (Fig. 4, p. J6). He then is ready 
to test the explosive power of his legs. He assumes a crouched 
position with his arms brought downward and backward similar 
to the takeoff position of a swimmer on the starting blocks 
(Fig. 5, p. J6). 
From this position, he simultaneously extends his body 
upward bringing his arms up over his head, extending his hips, 
his knees, and his ankles. When his body reaches its highest 
point he touches the chalk surface with his middle finger which 
again leaves a mark. The instructor takes the difference be-
tween the first and the second mark to the nearest half inch 
and records it on the student's card. The student is allowed 
two jumps. The final recorded score is the better of the two. 
.Figure 4 . This figure shows 
the position of the student 
when the first mark is made . 
Figure 5. This picture shows 
the starting position of the 
student before the second 
mark is made. From here he 
jumps as high as possible, 
thus making the second mark. 
The instructions given to the student are as follo-vrs: 
"Wet the middle finger of the hand to which you 
are the most accustomed to using and assume a position 
about three inches from the wall with your feet parallel 
to the wall . If you are right-handed, make sure that 
your right arm is nearest to the wall . Just the oppos-
ite for a left-handed person. With your heels on the 
ground, raise your hand high over your head. Place a 
mark on the wall by touching your wet finger to the 
chalked chart when you have reached as high as you can. 
Assume a squat position and bring your arms downward 
and backward. When you are ready, jump as high as you 
can and when your body is ~xtended to the highest point 
make another mark on the wall . Your score will be the 
difference between the standing and jumping. You will 
be given two jumps and your best jump will be recorded. " 
It generally is not necessary to explain the directions in 
whole to each student. They will learn from merely observing 
while waiting to be tested. The instructor should observe each 
student, however, to determine whether or not he is in the cor-
rect position for the test. The instructor, if possible, should 
be elevated to the height of the chart by means of a table or 
step ladder. From this position he is better able to determine 
the readings more accurately. After each student has been 
tested, the instructor should eliminate the previous students' 
marks from the wall by covering them with chalk by means of a 
powder puff. If the marks are allowed to remain, confusion soon 
results and accurate me~surements cannot be taken. 
Dips .QD Para1lel Bars 
The third test consists of dips on the parallel bars. A 
flat board or rubber tubing is placed across the top of the 
bars about one foot from the end which is used for testing. 
The student mounts to a cross-rest position on the parallel 
bars (Fig. 6, p. 38). From this position he must lower his body 
by the use of his arms to a position where his elbows are flexed 
to a degree less than a right angle. The board or tubing is 
used for this purpose. The student must touch his chin to the 
board each time, thus assuring that his elbows bend more than 
ninety degrees (Fig. 7, p. 38). 
The instructions given the student are as follows: 
"Mount the bar to a cross-rest position. From 
here you will go down and touch your chin to the 
board or tubing. Every time you go down and come 
up all the way to a cross-rest position, you will 
be credited with one dip . Try to do as many as you 
can. Be sure to touch your chin every time and be 
sure that when you come up your arms are perfectly 
straight at the elbow. If your arms are not straight 
when you come up, you will be credited with only one-
half of a dip . I will count out loud for you so that 
you will know exactly how many you have done ." 
Figure 6. This picture 
shows the starting position 
which the student assumes 
at the start and completion 
of one dip. (cross- rest 
position) 
Figure 7. This picture 
shows the position of the 
student at the mid- point 
of the .exer cise . Note that 
the arms are at a position 
less than 90 degrees at the 
elbows . 
The instructor should count out loud for the student . Do 
not let the student keep his own count . This is done for ob-
vious reasons . The instructor should make sure that the stu-
dent touches the board each time he goes dot~. He should ob-
serve to see that the student does not lower his head or poke 
out his chin so as to compensate for any distance in the de-
creasing of his elbow angle . He should also make sure that the 
student completely extends his elbows on completion of each 
dip. It is best to have one instructor for each student taking 
the test in order to assure an accurate count. The score re-
corded is the number of dips completed. 
Standing Broad Jump 
The fourth test, the Standing Broad Jump, is much like 
the Jump and Reach in that they both test similar muscle 
groups. The exception is that in the Standing Broad Jump, the 
explosive muscle power of the legs and pelvic region is tested 
on a horizontal plane rather than on a vertical plane as in the 
Jump and Reach. As explained before, these two similar items 
may seen to demonstrate duplication. However, this duplica-
tion is purposely thrown into the battery of tests as an indi-
eator to the instructor as to whether or not the student is 
doing his best in each test. 
Parallel lines are marked on the floor one inch apart. 
These lines are one-quarter of an inch wide and approximately 
two feet in length. Five feet from the first line and parallel 
to it, is a line one-inch in thickness and tvro feet long called 
the takeoff mark. The first line is marked 60 at both ends re-
presenting sixty inches from the takeoff mark. Each line is 
correspondingly marked in inches according to its distance from 
the takeoff point. There are sixty lines in total, each one 
inch apart, and running from 60 inches to 120 inches, a total 
length of ten feet in marked floor space. Adding the five feet 
from the first line to the tak&mff line, the student has an 
area of fifteen feet in which to jump, a great deal more than 
~ will actually be needed (Fig. 8). It is taken for granted 
that any college student is able to jump a distance of at least 
five feet. For this reason, the ruled off area 1-?as not estab-
lished less than five feet from the tak&Off line. However, 
this is a minor point and it will do no harm to make as many 
more lines nearer the ta~ff point as may be deemed necessary. 
<5 feet> 
0"- 0"-
0 \.1\ 
CD CD '-0 
0 \.1\ 0 
CD CD '-0 '-0 
0 \.1\ 0 \.1\ 
1-' 1-' 
0 0 
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1-' fU 
0 0 
0 \.1\ 
Figure 8. Diagram Showing Lay-Out for Standing 
Broad Jump. 
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The student in taking the test, places both feet on the 
tak~f line but not over it. From this position he will 
raise his arms forward, upward to a position over his head and 
simultaneously raise up on his toes. From this position he 
will lower his arms all the way down and as far back as they 
will go. At the same time, he lowers his body to a crouched 
1-' 
1\) 
0 
1-' 
1\) 
0 
position and leaps forward, throwing his arms forward and 
lifting his legs off of the ground. He should attempt to 
keep his weight forward and in balance at all times. The 
position assumed just before jumping is similar to that used 
1n the Jump and Reach test (Fig. 9). When landing, the stu-
dent should attempt to hold his body in the landing position 
so that a measurement can be made. Neasurement is taken from 
the ta~aff point to the part of the body which landed nearest 
to that point (usually the heel of the back foot) (Fig. 10, 
p. 41). 
Figure 9. This figure shows 
the lunge position just be-
fore jumping. 
Figure 10. This figure 
shows the measurement 
being taken. Note that 
measurement is taken from 
the point where the heel 
of the back foot has landed. 
\ 
The instructions given to the student are as follows: 
"In the standing broad jump you are given two 
attempts. Your score will be recorded as the better 
of the two tries. Place your feet on the take.ti'f 
line. Be sure they are right on the line and not 
over or in back of the line. Notr come down to a 
lunge position bringing your arms all the way down 
behind you. Now jump as far as you can, keeping your 
weight forward. By no means fall backward. Try to 
hold your landing position so that an accurate mea-
surement can be taken. 11 
If possible, the instructor as in all the tests should 
briefly demonstrate before the entire group the correct pro-
cedure for taking the Standing Broad Jump. When once learned 
by the student, repetition of instructions will not be neces-
sary in most cases. The instructor should make sure that the 
student has his feet on the line and not over or in back of 
the line. Failure to do this may cost the student several 
inches or at the same time give him more distance than he 
actually deserves. The score is recorded in inches, the best 
score out of the two attempts. 
Pull-Ups .2n Horizontal Bar 
The fifth test utilizes the high horizontal bar and is 
called Pull:l-Ups. Pull-Ups are performed by having the student 
grasp the bar with both hands using ~he reverse grip with the 
palms facing the body. The arms at the elbow are fully ex-
tended. The student attempts to pull his body up to the point 
where he can place his chin over the top of the bar. This 
constitutes one chin-up and is thus scored. Then the student 
must let himself down all the way so that his arms are once 
again extended fully at the elbows. He then attempts to do 
as many chins as possible. Only full chins are counted and 
if the student fails to reach his chin to the bar or fails 
to extend at the elbows fully, that phase of the test is 
nullified (Fig. 11 and 12). 
Figure 11. This figure shows 
the starting position assumed 
by the student in the Pull-Up 
test. Note that the arms are 
fully extended at elbows. 
Figure 12. This figure shows 
the student at the completion 
of the chin-up. 
The instructions given to the student are as follows: 
"Jump up and place both hands on the bar using 
the reverse grip, palms up. Make sure both of your 
elbows are fully extended now, and each time you 
come down. Now pull yourself up until you can place 
your chin over the bar, then lower yourself to the 
hanging position once more. Do this as many times 
as you can. Only full chins will be counted so be 
sure to come down all the way and go up all the way 
each time. I will count for you. 11 
The instructor should see that the student fully extends 
at the elbows each time he comes down and that he does not 
utilize a swing in order to assist himself in pulling up. The 
instructor should also make sure that the bar is high enough 
so that the student cannot touch the floor with his feet when 
in the fully extended position. It is Wise to have some car-
bonate of magnesium handy for the student to use to enable 
him to grip the bar more firmly. Again there should be an in-
structor for each student who is being tested. The instructor 
should keep count for the student. The score is recorded in 
the number of chin-ups completed, 
Shuttle .fum 
The final test is designed to test speed, agility, and 
endurance. This test is called the Shuttle Run and is similar 
to the "potato race" which is commonly used. The materials 
needed to administer this test consist of: 
(1) Round Can (#10 size) open at the top 
(2) Eight Wooden Blocks (lt inches square) 
The can is placed on the starting line. The blocks are 
set out in a row extending from the starting line. Each block 
is placed within a circle five inches in diameter which are 
six feet apart, a distance of forty-eight feet from the starting 
line to the eighth block (Fig. 13, p. 45 ). The student lines 
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Flgure 13. This diagram shows the blocks properly 
laid out. 
up on the starting line assuming a position with one leg in 
front of the other and his hands placed on both knees. His 
body is somewhat crouched and he is ready to move out on the 
signal (Fig. 11}, p. 46). At the signal"go 11 , he runs as fast 
as he can to the last block (the one furthest from him) and 
brings it back and places it in the pail. He then starts out 
and retrieves the block which is now the furthest from him. 
This is repeated until all the blocks are in the pail. He 
then must sprint to the finish line which is twenty-four feet 
from the starting line, or at the same spot where the fourth 
block is placed. He is timed in tenths of seconds from the 
command "go" until he crosses the finish line. 
Figure 14. The starting position assumed 
by the student. Note hands are placed on 
the knees and eyes are fixed upon the 
eighth or last block. 
The instructions given to the student are as follows: 
11 I will give you the commands 'ready', 'set', 
and finally, 'go'. On the command 'go', you will 
sprint out as fast as you can and pick up the last 
block and bring it back to the pail, place it in 
the pail and then 60 and get the next block which 
is now the last block. Always retrieve the last 
block. Do not skip any. If you skip a block or 
drop the block you must pick it up as fast as you 
can. If you fail to get a block in the can, you 
must find the block and put it in the can before you 
can finish. All of the blocks must be in the can 
before you run to the finish line. Do not move the 
can nor pick it up. Are there any questions?" 
If possible, at least three students should be run at a 
time since this test takes the longe~to administer. However, 
there should be a stop-watch and an instructor for each student. 
While the scores are being recorded for the previous tests, the 
students who are now ready to take the test should lay the 
blocks out. The instructors should make sure that all of the 
blocks are in the correct positions. Have the students who 
are being tested place their score card underneath the respect-
ive can which they will be using. After they have completed 
the test they will retrieve the card and ta~e it to the instruc-
tor who is timing their particular lane. Meanwhile, the next 
students prepare the blocks for the test. If three students 
are being tested, they should all be started at the same time. 
One instructor should serve as starter for all three to avoid 
confusion. Make sure that the students know exactly where the 
finish line is. The score is recorded in seconds. The total 
distance of the run is 456 feet. 
Recording of Test Scores 
Each student has a card designed to give the instructor 
a maximum amount of information about the student within a 
minimum of space. The cards are kept on alphabetical file by 
the instructor and are given to the students on the day of the 
test. As the student moves from one test to another, he 
carries the card with him. While he is taking the test the 
instructor holds the card. Upon the completion of the test, 
the instructor personally records the score in the proper 
space. Each card is a regulation 4 x 6 file card containing 
information as to name, age, section, class, weight, height 
along with space to record the scores of each test item for 
six testing periods. A space for comments by the instructor 
is found at the bottom of the card (Fig. 15). 
0 BOSTON UNIVERSITY PHYSICAL EDUCATION DEPARTMENT ..,~ PHYSICAL FITNESS TEST 
~NAME Doe John CLASS 55 
last first 
School CLA 
Age 18 
Section PE 101 ___ 102 ___ 201 ___ 202 ___ 
Height 68" Weight 155 
ITEM 1 2 1 4 ., 
Rone Climb ltimel , <; <; 11 
Jumn & Reach -( hei.~<ht l ,., 16 1 18 
Dins fnumberl 0 ? 1 
Stanrl1n.<r Broad Jumn ( dist. ) ?8 Fl4 8Q 
Pull-Uns I number) ? lJ 
" Shuttle Run (time) Wl 4? 4'5.2 
COJI'!MENTS: 
Figure 15. Example of card used for recording 
test scores. 
Organizational Procedures 
6 
Various methods of organizing the classes for the adminis-
tration of these tests were tried during the experimental 
periods. It was found that the following methods of organiza-
tion seemed to be the most practical and efficient. The stu-
dents' cards were kept alphabetically according to colleges. 
Before each class, the instructor would pull out the cards for 
his specific class, keeping them in alphabetical order. Be-
fore the testing period began, the students were lined up on 
the red line according to alphabetical order and colleges. 
CLA first, followed by CBA and CGE. A table was placed in 
one corner of the gymnasium with the scale about twenty feet 
next to it. The students picked up their card and moved on 
to the scale where they were weighed and their height taken. 
From here they moved to the rope climb, from there to the 
jump and reach and so on until they had completed all events. 
The students are instructed to stay in alphabetical order and 
not to skip around in taking the tests, but follow the tests 
1n the order they appear printed on their card. When the final 
event is completed the cards are still in alphabetical order 
and can be collected and filed easily. A floor plan (Fig. 16, 
p, so> can better illustrate the position of each piece of 
testing apparatus in relation to the gymnasium and the other 
testing stations. The stations finally decided upon have been 
proven the most satisfactory 1n regard to size of classes, 
waiting lines, and a minimum of confusion. 
XXX (6) 
Finish 
xxxxxxx (J) 
/ 
' 
I 
( 2) 
~ 
>4 
xxxxx~ 
Scales 
xxxxxxx (1) 
Figure 16. This is a floor plan showine the set-up 
of testing stations within the gymnasium. 
Red crosses designate position of waiting 
lines, and arrows show direction of move-
ment. Numbers relate to the testing sta-
tion according to the sequence of each 
test: 
1. Rope Climb 
2. Jump and Reach 
). Dips 
i+. Standing Broad Jump 
s. Pull-Ups 
6. Shuttle Run 
CHAPTER IV 
PRESENTATION AND ANALYSIS OF DATA 
CHAPI'ER IV 
PRESEN!'ATION AND ANALYSIS OF DATA 
Introduction 
During a period of eight months, approximately four-hundred 
students were tested. However, due to various condition, only 
one-hundred and twenty-seven of these students were tested three 
times. Therefore, in order to provide for some degree of con-
sistency in the data, T-scores and correlations were formulated 
from the scores compiled through testing this group of one-
hundred and twenty-seven students. Three sets of T-scores were 
established for each test, one for each testing period, and com-
bined to make a single table for each test. Then the T-scores 
achieved on all six tests were totaled for each student giving 
a total T-score. A separate set of T-scores representing the 
entire battery of tests was then developed for each testing per-
iod. It must be remembered, however, that these T-scores serve 
only as a basis for further development and may change consider-
ably as more cases are obtained. McCloy•s1 method for estab-
lishing T-scores was used and consists of the following: 
(1) Divide the raw scores into step-intervals 
placing the best score at the top and the 
poorest one at the bottom. 
1McCloy, Tests and Measurements, .Ql2• ,ill., p. 94-102. 
bos~on U~l\ersJty 
School "·! &i.ua1ioJl 
_ Lierary 
(2) Tabulate the soorea as in any frequency distri-
bution and place the tabulation 1n the second 
column (this totals the numbers of oases used). 
(J) Column three contains the number of subjects who 
exceed the score represented by that particular 
interval (cumulative frequency). 
(4) In column four, half o~ the scores falling within 
each interval are listed. 
(5) The fifth column is the sum columns three and 
four, and represents the total number of oases 
exceeding the mid-point of each successive inter-
val. 
(6} Column siX contains the numbers in oolumn five 
multiplied by 100 and divided by the total number 
of oases, giving a per cent of those who exceeded 
the mid-point of each successive interval. 
(7) Column seven contains the T-scores for each in-
terval obtained by converting the per cent for 
each interval by use of the table on page 100 of 
McCloy. 
In order to provide some evidence in support of the relia-
bility of each test and the battery as a whole, a series of 
correlations were run using individual and total T-scores as a 
basis for the correlation. Correlations were run between the 
first and second, and the second and third testing periods. It 
will be noticed that a generally lower degree of correlation was 
obtained between the results of the first and second testing 
period, than from the results of the second and third testing 
periods. 
Although most of the tests included in the battery show a 
considerable degree of validity as single tests or as a part 
of other batteries, it must be realized that as soon as they 
are placed into another sequence and used with different tests 
their validity cannot be substantiated. Since proving validity 
is a relatively time-consuming project, it seemed impractical 
to include it within this study. However, it is hoped that a 
separate and complete study will be undertaken in the near 
future to establish the degree of validity contained in this 
test. 
For the purposes of this study, correlations of .90 or 
above may be considered as showing high reliability, correla-
tions of .80 to .89 as showing fairly high reliability, and 
correlations below .80 may be considered as not demonstrating 
significant reliability when in reference to the same test. 
When two different tests are involved, correlations of .85 and 
above may be considered a highly significant, those demonstrat-
ing a correlation between .75 and .84 as fairly significant, 
and correlations falling below .75 may be considered as not 
being significant enough to warrant consideration. 
In the remaining pages of this chapter the presentation 
and analysis of the data obtained from each test and the battery 
as a whole will be treated separately. 
The Rope Climb 
In the thirteen-foot rope climb, a fairly high correlation 
of .87 was found between the T-score obtained by the students 
in the first and second testing periods. This was closely 
paralleled by a fairly high correlation of .85 found between 
the second and third testing period. Taking into consideration 
that the rope climb involves a certain degree of skill as well 
as strength, these correlations seem to show relative signifi-
cance. 
TABLE I 
T-SCORES FOR THE ROPE CLIMB 
~tep-Interval~ T-Scores T-Scores T-Scores 
t1;.,e in sec First Period Secnnd Period Third Period 
4- 5 71 71 66 
6 - 7 61 61 57 
8 - 9 54 53 51 
10- 11 49 49 47 
12 - lJ 47 47 45 
14- 15 46 46 44 
16 - 17 45 46 4J 
18 - 19 45 46 42 
20 - 21 45 45 41 
22 - 23 44 44 41 
24- 25 44 44 )6 
26 above 39 40 
Mean T-Score 51~~~ 5~:~~ 56.96 Standard Dev. 6. 12.88 
Jump and Reach 
The Jump and Reach test showed a correlation of .72 between 
the first and second testing period. A correlation of .82 was 
obtained between the second and third testing period showing 
fairly high reliability. 
TABLE II 
T-SCORES FOR THE JUMP AND REACH 
Step-Intervals_, T-Scores T-Scores T-Scores 
(dist. 1n i First Period Second Period Third Period 
26 77 74 
25 74 77 72 
24 74 73 72 
23 73 71 66 
22 68 66 62 
21 62 62 58 
20 58 59 55 
19 55 55 52 
18 52 51 49 
17 49 48 46 
16 46 46 42 
15 42 42 38 
14 39 42 35 
13 36 34 31 
12 33 28 2.5 
11 28 24 2.5 
10 24 24 
Mean T-Score 50.23 52~~? .51. 09 Standard Dev. 9 66 9. 4 9 41 
Dips on the parallel bars showed a fairly high correlation 
of .88 between the first and second testing periods. This was 
substantiated by a high correlation of .91 for the second and 
third testing periods. 
~tep-Interv~s 
no. of di_ps 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
Mean T-Score 
Standard Dev. 
TABLE III 
T-SCORES FOR DIPS 
T-Scores T-scores 
First Period Second Period 
77 
74 69 
67 65 
63 61 
60 58 
59 56 
56 54 
54 53 
52 51 
50 49 
49 49 
47 45 
44 42 
38 36 
5~:~~ sg:~~ 
Standing Broad Jump 
T-Scores 
Third Period 
77 
74 
74 
70 
66 
65 
62 
60 
58 
55 
53 
51 
49 
47 
44 
43 
41 
38 
33 
4g~77 
'.60 
Correlation between the first and second testing period 
1n the Standing Broad Jump showed a high correlation of .94 
and was closely paralleled by a high correlation of .92 be-
tween the second and third testing period. 
TABLE IV 
T-SCORES FOR THE STANDING BROAD JUMP 
Step-Intervals T-Scores T-Scores T-Scores 
( dist m inches) First Period Second Period Third Period 
llD-111 74 
108-109 74 72 
106-107 72 72 
104-10.5 73 71 70 
102-103 70 70 68 
lOD-101 69 69 66 
98-99 66 68 65 
96-97 6.5 6? 63 
94-9.5 64 65 61 
92-93 62 61 .59 
9D-91 60 58 .57 
88-89 .57 55 .54 
86-87 55 53 52 
84-85 53 .52 50 
82-83 .51 50 48 
8D-81 49 48 4.5 
78-79 47 47 44 
76-77 46 46 42 
74-75 44 44 41 
72-73 42 42 40 
?D-71 41 40 39 
68-69 40 39 38 
66-67 39 38 36 
64-6.5 38 37 34 
62-63 35 33 33 
6D-61 31 29 31 
58-.59 28 28 28 
.56-57 23 24 24 
Mean T-Score 50.75 ,50.7.5 50.72 
St§!!dard Dev. 2.66 2·!JZ ;!.0116 
Both correlations in the Pull-Ups on the horizontal bar 
showed high reliability. The first and second period gave a 
high correlation of .96 while the second and third period gave 
a fairly high correlation of .89. 
~tep.-Interv~ys 
nQ~ of d1Ps 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
Mean T-Score 
Standard Dev. 
Shuttle Run 
TABLE V 
T-SCORES FOR PULL-UPS 
T-Scores T-Scores 
First Period Second Period 
74 
74 71 
70 70 
68 69 
66 66 
64 64 
61 61 
58 57 
56 54 
54 52 
51 49 
48 47 
46 45 
44 4) 
42 40 
39 )8 
33 33 
51.68 51.62 
·9.61 9.52 
T-Scores 
Third Period 
77 
74 
74 
72 
70 
67 
63 
60 
57 
55 
53 
50 
47 
45 
42 
40 
37 
35 
32 
50.71 
9.64 
Comparatively low correlations were found 1n the Shuttle 
Run. A .54 correlation between the first and second periods, 
and a .70 correlation between the second and third period. 
However, this may not be a true indication of the reliability 
of this test. The nature of this test is to produce fatigue 
rapidly and the fact that no exterior motivation was provided 
may have resulted in the failure of some of the students to do 
their best. This, of course, would lower the coefficient of 
correlation between two testing periods. It would seem under 
the circumstances, in all fairness to the test, that fUrther 
study be carried on before a definite decision is rendered 
concerning its reliability. 
TABLE VI 
T-SCORES FOR THE SHUTTLE RUN 
~tep..Interval) T-Scores T-Scores T-Scores 
time in sec. First Period Second Period Third Period 
34-35 77 )6-37 66 77 72 
38-39 59 66 62 
40-41 61 57 53 
42-43 47 50 47 
44-45 42 44 41 
46-47 38 39 )6 
48-49 34 34 32 
50-51 31 32 29 
52-53 28 28 26 
54-55 24 24 
Mean T-Score 59-90 51.07 49.16 
Standard Dev. 2._98 9.44 9.44 
The Battery 
Total T-Scores from the first and second testing periods 
showed a fairly high correlation of .89. This, of course, may 
have been lowered by the low correlation achieved on the Shuttle 
Run. A high correlation of .94 was obtained between the second 
and third periods. A correlation was run between the Jump and 
Reach test and the Standing Broad Jump with a fairly signifi-
cant resultant of .75. Taking into consideration that scores 
from two different tests were compared, this figure seems to 
demonstrate fairly significant correlation in support of the 
previous statement that these two tests are alike in that 
they involve similar groups of muscles in their execution. 
In this correlation, a mean T-ecore of 51.01 was obtained for 
the Jump and Reach and a mean T-score of 50.87 for the Stand-
ing Broad Jump, with standard deviations of 9.41 and 10.16 
respectively. A second correlation was run between the Rope 
Climb and the Pull-Ups showing a correlation of .69. This 
correlation may not be deemed as demonstrating a high degree 
of significance but may be considered in light of the fact 
that the Rope Climb involves skill whereas the Pull-Ups re-
quire little or no skill at all. 
Step-Intervals 
(total T-Scores) 
402-413 
390-401 
378-379 
366-377 
354-365 
342-.353 
JJD-341 
318-329 
JG6-Jl7 
294-305 
282-293 
27D-281 
258-269 
246-257 
234-245 
222-233 
210-221 
198-209 
186-185 
174-185 
Mean T ... Score 
Standard Dev 1 
TABLE VII 
T-SCORES FOR THE BATTERY 
T-Scores T-Scores 
First Period Second Period 
77 77 
71 73 
68 70 
66 66 
63 63 
59 59 
54 56 
51 53 
49 51 
46 48 
44 45 
42 43 
41 42 
38 40 
35 36 
31 33 
28 30 
24 25 
306.00 
42.~6 
306.05 
41.2~ 
T-Scores 
Third Period 
77 
69 
69 
64 
61 
57 
54 
51 
49 
47 
44 
42 
40 
37 
34 
32 
29 
28 
24 
301.32 
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SUMMARY AND CONCLUSIONS 
One hundred and twenty-seven students were given the 
physioal fitness test three times over a period of eight 
months. The test consists of the thirtee~foot Rope Climb, 
the Jump and Reach, Dips on the parallel bars, the Standing 
Broad Jump, Pull-Ups on the horizontal bar, and the Shuttle 
Run. From the raw scores obtained by the students, T-soores 
for each testing period were formulated for each individual 
test and the entire battery. Correlations were run between 
the T-soores developed for the first and second testing per-
iod, and between those developed for the second and third 
periods for each test and the battery as a whole, in order 
to obtain some evidence of reliability. Correlations were 
also run between the Standing Broad Jump and the Jump and 
Reaoh, and between the Rope Climb and the Pull-Ups in order 
to see if any significant relationship existed. Tables of 
T-scores were set u,p for each test and for the battery. 
In conclusion, from the results obtained, it may be safely 
stated that the physical fitness test presented here demo~ 
strates sufficient adequacy as an evaluative measuring rod 
for physical fitness and deserves further study and experimenta-
tion. Although one hundred and twenty-seven oases cannot be 
said to offer a highly representative sample, they do offer 
criterion for more extensive development. It was not the pur-
pose of this thesis to definitely establish this test as an 
authenticated objective measure of physical fitness, but rather 
to present enough evidence of reliability and to establish 
definite administrative and organizational procedures to create 
a stepping-stone for continuous development. The Rope Climb 
sufficiently demonstrates reliability as do the Dips, Standing 
Broad Jump, and the Pull-Ups. The Jump and Reach shows a much 
higher correlation between the second and third testing periods 
than is demonstrated between the first and second testing period. 
Neither correlation shows a high degree of reliability. How-
ever, it is felt that further research and a greater number of 
cases may improve the reliability of this test. The other test 
which shows lack of significant relationship is the Shuttle 
Run. This may be due to lack of motivation and fortitude on 
the part of some of the students, and again further research may 
increase the reliability. Correlations run between the battery 
showed significant relationship and whatever improvements can be 
made upon the reliability of the individual tests may greatly 
contribute to an even higher coefficient of correlation for the 
battery. The objectivity contained in the test is obvious and 
involves no further explanation except that the ease of adminis-
tration, the methods of scoring, and the high reliability of 
the battery contribute extensively to its objectivity. The 
val1d1ty, as stated betore, has yet to be proven. 
There is an urgent need for more adequate standards in the 
field of education which may be used, where appropriate, as ob-
Jective measures of the changes in the abilities, attitudes, 
and behavior of individuals and groups. Much research and ex-
perimentation is needed in the development and use of such 
standards and other evaluative procedures in order that they 
may serve as valuable aids in attaining the objectives and the 
purposes of education. It is hoped that this physical fitness 
test will be a contribution to the educational field and that 
this initiatory study will open the door to purposeful, con-
tinuous, and meaningful development of this test as a measure 
of physical fitness. 
Suggestions for Further Studx 
(1) Establish the validity of each individual test and 
the battery by comparison with valid established tests. 
(2) Develop a method for interpreting test scores as a 
part of the marking process in physical education for motiva-
tional, classificational, and evaluative purposes. 
(J) Expand the number of cases and further develop cor-
responding T-scores at the college level. 
(4) To make a study of the battery at the high school 
f't and Junior high school levels. 
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APPENDIX 
) 
Rope Jump and 
Case Climb Reach 
1. 54 53 57 52 59 55 
2. 39 40 36 58 51 58 
3· 49 53 51 52 42 55 4. 61 61 57 49 42 42 
5· 39 40 51 42 46 38 6. 61 61 66 52 59 52 
7· 61 61 51 55 55 49 8. 49 49 45 42 48 46 
9· 49 54 51 52 58 55 10. 61 61 57 72 62 66 
11. 54 54 51 58 66 58 
12. 54 61 51 39 59 49 
13. 61 61 57 55 59 52 
14. 54 47 44 52 51 52 
15. 71 71 66 68 71 74 
16. 54 49 57 55 66 55 
17. 54 71 66 58 59 58 
18. 39 40 36 46 42 49 
19. 61 61 57 62 59 58 
20. 54 49 47 46 42 52 
21. 39 40 36 46 42 46 
22. 61 53 57 62 66 62 
23· 54 49 47 36 42 31 
24. 61 53 47 55 48 49 
25. 54 53 51 46 51 46 
26. 54 47 51 62 59 62 
27. 46 53 51 62 66 66 
28. 49 53 51 46 42 49 
29. 39 40 36 49 59 58 
30. 49 53 57 49 51 49 
TABLE VIII 
INDIVIDUAL AND TOTAL *T-SCORES 
----
Standing 
Dips Broad Jump Pull-Ups 
44 36 44 51 49 59 48 49 
38 36 33 44 42 42 44 38 
49 47 41 47 46 42 54 49 
50 53 51 39 46 44 56 61 
44 42 41 39 40 40 51 49 
63 77 77 49 58 57 68 69 
56 56 60 57 55 61 64 61 
38 42 38 51 50 45 46 49 
49 45 44 53 55 59 54 52 
54 56 51 73 71 74 58 61 
54 58 53 64 69 68 51 64 
56 54 50 53 55 61 56 61 
56 56 58 47 47 52 48 47 
67 69 62 53 50 45 61 49 
67 69 70 69 65 63 64 66 
50 51 51 65 67 61 54 61 
56 56 58 57 55 52 54 64 
38 36 33 39 38 37 42 40 
52 51 51 65 69 66 46 47 
54 53 55 62 58 59 51 57 
38 36 33 46 44 45 33 33 
63 61 65 46 44 42 74 71 
54 49 49 38 37 36 66 61 
67 68 55 40 29 33 58 54 
60 54 62 51 48 48 56 61 
56 54 58 55 55 59 48 49 
50 51 51 62 67 66 48 54 
52 51 55 51 58 57 61 57 
38 36 41 39 42 39 39 38 
47 49 44 55 53 57 46 47 
) 
-
Shuttle 
Run Total T-Scores 
45 61 66 62 310 312 322 
35 47 50 36 270 257 240 
45 61 50 53 312 287 287 
60 77 44 53 332 307 307 
50 61 34 36 276 251 256 
69 59 50 53 352 374 377 
55 61 39 36 354 327 312 
45 61 50 53 287 288 272 
50 59 66 72 316 330 331 60 59 39 47 382 350 355 
57 47 57 62 328 368 349 
50 66 57 62 324 347 326 
50 59 66 47 326 336 316 
50 47 50 41 334 316 294 
60 61 57 62 400 399 395 
57 38 44 53 316 338 334 
63 61 57 53 340 362 350 
40 42 44 41 246 240 238 
45 59 57 53 345 344 330 
67 66 50 62 333 309 342 
32 47 57 47 249 252 239 
72 47 57 53 353 352 334 
60 59 44 41 307 282 264 
53 42 44 36 323 286 273 
60 59 50 53 326 317 320 
47 59 44 53 334 308 330 
50 59 66 62 327 338 346 
63 61 50 47 320 321 322 
40 47 57 41 251 272 255 
45 59 57 53 305 310 305 
*T-Scores may be converted into raw scores by using the corresponding tables in Chapter IV. 
C' 
u 
) 
Rope Jump and 
Case Climb Reach 
31. 45 40 41 33 38 38 
32. 39 40 36 42 46 38 
33· 61 54 45 62 66 62 
34. 39 46 41 46 48 42 
35· 39 40 36 42 39 38 
36. 46 53 42 52 58 62 
37· 61 61 57 68 55 66 38. 45 44 41 55 51 46 
39· 39 40 45 52 48 42 40. 49 53 57 49 46 52 
41, 39 46 44 28 38 38 
42. 61 61 66 46 48 49 
43. 61 61 57 58 59 52 
44. 47 49 47 62 62 58 
45. 47 46 47 39 38 35 
46. 54 53 57 58 55 49 
4?. 39 40 36 46 48 46 
48. 39 40 36 46 55 49 
49. 49 53 51 42 62 46 
50. 61 61 57 58 48 62 
51. 45 46 47 46 42 47 
52. 39 40 36 49 55 58 
53· 47 46 44 58 48 if:9 
54. 49 49 47 52 34 52 
55. 61 61 66 62 73 66 
56. 39 40 47 55 42 42 
57· 61 53 47 39 42 38 
58. 47 49 51 49 62 58 
59· 54 53 57 49 51 52 
60. 57 61 57 46 55 42 
61. 54 46 47 J6 42 46 
62. 54 53 51 55 51 52 
63. 54 53 57 62 51 46 
64. 54 49 51 49 46 49 
TABLE VIII (continued) 
INDIVIDUAL AND TOTAL T-SCORES 
Standing 
Dins Broad Jump Pull-Ups 
38 36 33 38 33 38 33 33 32 
38 45 47 42 42 41 33 38 37 
52 56 55 53 50 50 46 47 47 
38 42 43 53 55 50 48 52 50 
47 45 41 31 33 31 39 40 37 
38 45 43 46 52 48 51 57 47 
52 54 53 60 61 59 51 54 50 
49 49 47 49 55 54 51 52 47 
49 42 44 49 52 50 42 43 37 
50 49 49 47 50 52 64 57 63 
47 45 41 35 44 40 44 45 40 
52 54 55 57 58 57 56 54 60 
60 54 47 69 67 61 51 58 47 
54 49 47 60 55 48 54 54 55 
38 36 43 38 37 36 54 45 47 
60 61 60 41 50 54 54 54 55 
38 42 41 38 37 31 42 40 40 
47 45 47 53 61 52 42 40 42 
50 47 47 64 65 61 44 45 40 
56 61 60 42 58 59 61 57 63 
38 36 38 44 42 45 39 43 37 
44 36 33 57 58 48 33 33 32 
49 49 47 51 48 50 51 47 47 
56 56 55 42 42 42 48 47 47 
56 56 60 64 58 59 56 56 57 
44 42 47 41 37 52 39 43 42 
67 69 51 40 42 41 58 54 67 
59 58 62 60 61 54 58 57 55 
67 61 58 53 55 52 66 54 57 
47 51 49 51 50 50 46 49 50 
38 45 37 47 47 45 42 45 45 
60 47 47 47 44 40 56 51 55 
56 65 66 47 52 54 Li-6 49 50 
60 58 58 46 42 44 51 52 53 
) 
Shuttle 
Run Total T-Scoree 
28 28 32 215 208 214 
42 44 47 236 255 246 
61 57 53 335 330 312 
61 57 41 285 300 267 
38 32 36 238 229 219 
61 50 53 294 315 295 
59 57 62 351 342 347 
47 50 53 296 301 288 
61 50 53 292 275 271 
38 61 53 297 316 326 
38 39 53 231 257 256 
66 57 62 338 332 349 
66 66 62 365 365 326 
61 44 41 338 313 296 
45 50 32 263 252 240 
61 57 62 328 330 337 
47 50 41 250 257 235 
61 57 47 288 298 273 
47 57 53 296 329 298 
34 57 53 312 342 354 
42 50 . 47 254 259 2601 
66 57 53 255 279 2601 
66 50 47 322 288 284. 
66 39 47 313 267 290~ 
47 50 53 346 355 361! 
42 44 41 260 248 271 
61 44 47 326 304 291 
61 66 53 334 353 333 
66 J4 47 355 JOB 313 
61 44 62 308 310 JlO 
42 44 36 259 269 266 
59 50 62 321 296 307 
61 50 62 326 320 335 
47 50 41 307 297 296 
.. -
.) 
Rope Jump and 
Case Climb Reach 
65. 39 40 '~ 33 42 42 66. 39 40 33 34 42 67. 39 40 36 52 51 55 68. 46 49 47 46 34 42 
69. 54 53 57 46 46 55 
70. 39 47 45 42 28 42 
71. 49 46 45 68 66 66 
72· 39 40 36 58 59 58 
73· 61 61 57 52 51 49 
74. 54 53 51 42 48 46 
75· 45 40 43 46 51 42 
76. 39 40 36 58 59 62 
77· 61 61 51 42 55 49 
78. 49 49 47 62 46 49 
79· 61 61 51 62 62 52 
so. 54 53 47 58 62 66 
81. 71 71 66 73 77 66 
82. 54 49 57 68 62 71 
83. 39 40 36 39 34 35 
84. 46 47 51 58 66 66 
85. 39 40 36 36 34 38 
86. 39 40 36 52 55 55 
87. 47 61 57 73 77 74 
88. 61 53 57 58 51 46 
89. 54 53 66 42 48 49 
90. 39 40 36 49 51 42 
91. 47 49 51 68 59 49 
92. 61 61 66 58 48 52 
93· 71 61 66 52 55 62 94. 54 53 57 46 42 49 
95. 61 53 57 49 62 58 
TABLE VIII (continued) 
INDIVIDUAL AND TOTAL T-SCORES 
---- ----
Standing 
Dips Broad Jump Pull-Ups 
38 36 38 35 37 36 42 43 42 
38 42 43 44 42 45 39 33 45 
44 42 43 51 52 50 42 43 45 
44 49 47 49 48 48 44 49 47 
50 49 53 55 42 54 54 54 55 
38 42 41 41 40 44 44 40 37 
44 45 41 66 58 65 54 52 50 
47 49 51 62 61 57 44 43 42 
56 61 62 44 52 54 74 74 77 
54 56 58 65 61 57 61 64 67 
38 45 44 51 50 48 51 49 50 
38 42 41 47 52 52 44 43 40 
63 54 ~g 42 44 45 61 52 60 74 77 44 48 50 56 49 60 
52 53 53 62 58 57 51 54 57 
49 56 55 64 61 52 51 52 53 
59 58 70 73 74 74 70 66 57 
52 54 55 60 58 63 51 52 55 
44 42 33 31 33 28 33 33 32 
56 65 65 64 68 70 54 57 60 
44 42 41 35 39 31 46 47 50 
38 36 38 53 40 44 39 40 37 
47 47 47 69 68 68 54 66 60 
74 58 65 66 58 61 58 54 57 
52 53 53 Lf6 48 45 51 52 53 
38 36 33 35 40 39 39 43 42 
54 53 55 47 46 45 48 47 45 
74 69 65 57 61 54 64 64 60 
49 49 49 47 44 42 56 61 60 
44 49 49 47 50 50 54 52 53 
56 56 53 44 47 45 51 52 53 
) 
- ---
Shuttle 
Run TotEl T-Scores 
31 32 41 218 230 235 
47 50 47 240 241 267 
61 50 53 289 278 282 
42 57 53 271 286 284 
47 57 53 306 301 327 
42 44 41 246 241 250 
61 66 62 342 333 329 
61 57 53 311 309 297 61 57 62 348 356 361 
61 50 47 327 332 326 
61 64 47 292 279 274 
47 50 47 273 286 278 
47 57 41 316 323 289 
47 39 53 332 308 315 
59 57 53 347 345 323 66 77 62 342 361 335 
59 66 62 405 412 395 
59 57 62 344 332 363 I 
47 39 41 233 221 205 
66 77 72 344 380 384 ! 
34 32 47 234 234 243 1 47 50 53 268 261 263 I 
47 50 47 337 369 353 I 
61 57 53 378 331 339 
42 50 47 287 304 313 
31 39 36 231 249 228 
38 50 47 302 304 292 
59 50 53 373 353 350 61 44 47 336 314 326 
38 39 41 283 285 299 
42 44 53 303 314 319 
..._ 
,.... 
,) 
Rope Jump and 
Case Climb Rel'l.ch 
96. 45 45 42 33 24 38 
97. 49 61 57 52 55 52 
98. 45 53 57 55 59 58 
99. 61 61 66 58 59 58 
100. 47 49 45 39 38 31 
101. 54 61 57 68 71 58 
102. 61 61 57 49 51 49 
103. 39 40 36 46 46 42 
104. 61 61 57 55 48 58 
105. 39 40 36 47 42 31 
106. 54 61 47 58 46 46 
107. 49 53 51 55 51 55 
108. 39 40 36 46 51 49 
109. 54 53 57 52 59 62 
110. 49 49 44 39 46 42 
111. 47 49 47 52 51 52 
112. 61 61 57 55 55 58 
113. 61 61 51 49 48 46 
114. 61 61 57 49 55 52 
115. 54 53 51 49 62 55 
116. 39 49 47 46 38 35 
117. 39 40 36 46 38 35 
118. 47 47 44 46 48 46 
119. 54 53 51 39 51 42 
120. 39 47 47 58 59 55 
121. 54 53 51 62 55 55 
122. 39 40 42 52 48 46 
123. 39 45 41 62 55 58 
124. 54 61 51 46 55 52 
125. 61 61 66 55 59 58 
126. 39 40 36 28 34 24 
127. 54 61 57 39 42 46 
- ---
TABLE VIII (continued) 
INDIVIDUAL AND TOTAL T-SCORES 
--
Standing Shuttle 
Dins Broad JumD Pull-Uos Run 
52 51 55 35 37 36 ~~ 47 45 38 39 56 69 70 55 55 52 61 74 61 57 
47 54 49 49 50 54 44 52 53 47 57 
54 61 58 65 61 65 61 69 67 47 66 
52 49 47 47 47 44 51 47 45 59 39 
67 61 60 73 71 72 61 66 60 66 50 
67 65 60 51 50 48 61 66 67 38 44 
44 36 33 31 33 34 33 33 32 59 39 
63 58 55 53 53 54 58 57 55 47 57 
38 36 33 38 33 36 39 38 32 24 34 
54 42 41 42 42 48 54 54 42 47 50 
47 45 38 55 52 52 46 47 45 59 57 
38 36 33 28 33 34 33 33 32 42 39 
63 61 66 62 65 59 61 61 63 61 50 
52 53 49 46 46 42 46 47 45 61 44 
38 45 44 57 55 54 48 45 45 59 57 
59 65 62 51 52 50 70 74 63 66 39 
63 69 60 60 55 57 68 61 57 42 57 
59 56 55 62 53 54 51 61 53 61 57 
44 45 43 60 64 59 51 54 57 38 44 
38 42 44 46 48 48 39 38 40 34 77 
38 36 33 57 42 38 46 38 35 38 24 
49 47 44 55 52 54 45 45 40 47 44 
47 51 51 44 46 44 51 54 55 42 57 
38 49 47 40 44 52 33 33 47 47 50 
53 61 51 51 50 45 54 54 55 59 57 
38 36 38 46 46 42 42 40 40 42 39 
49 49 58 55 52 57 44 45 47 61 44 
47 47 47 47 55 52 51 52 53 47 50 
56 51 53 57 65 65 56 49 50 59 66 
38 36 33 23 24 24 33 33 32 31 32 60 61 60 47 48 44 51 57 57 61 50 
- '-- -- ---- -- ---- L__ - - -- --
) 
Tot a T-Scores 
29 249 243 245 
53 337 358 358 
53 287 325 324 
62 346 377 376 
36 295 269 248 
53 389 380 360 
41 327 337 322 
32 252 227 209 
53 337 334 332 
26 225 223 194 
53 309 295 277 
53 311 305 294 
41 226 232 225 
53 353 349 360 
41 293 285 263 
53 301 302 295 
47 362 246 337 
62 343 351 333 
62 343 343 333 
47 296 322 312 
36 242 292 250 
41 264 218 218 
41 288 283 269 
47 277 263 290 
41 255 282 289 
47 343 330 304 
36 259 249 242 
53 310 290 314 
47 292 306 302 
72 344 351 i~~ I 26 192 199 
53 312 319 317 ' 
- -
--
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